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diameter of the electron a yard; its distance from the nucleus then
becomes 17,000 yards, or about ten miles. We have to think of a sphere
a yard in diameter, at a distance of ten miles, circling round the nucleus.
Apart from this sphere, and the still smaller nucleus, the rest of the atom
is empty space. All but one part in five billion is empty space.
MATTER   AND  MOVEMENT
If that were the whole of the picture there would be no such thing
as matter. A bar of iron would collapse into an invisible fragment.
The six thousand trillion tons of the earth's mass would collapse into
a sphere a mere half-mile or so in diameter.
What has to be added to the picture is movement. We have seen
that particles are ejected from atoms at a speed of 10,000 miles a second.
Electrons also revolve in their orbits with great speed. We are
accustomed to the comparatively slow movement of the earth round the
sun, once in a year, at a speed of more than 1,000 miles an hour. The
movement of an electron in its orbit is extremely quick, and the orbit
is extremely small. An electron revolves not once in a year, but a great
number of times in a second.
It is not merely that an electron revolves in a circular or elliptical
orbit; the orbit also rolls round. There is the same sort of roll in the
orbits of the planets, but it is very small in their case. The orbit of an
electron rolls very rapidly, so that the electron actually moves through
every point on the shell on which its orbit lies many times per second.
MASS  AND  SPEED
Einstein explained the movement of precession (the rolling of the
orbit) in a very interesting way. The mass of any object increases with
its speed. Such an idea did not fit into the old conception of mechanics,
in which mass could be changed in form but not in amount. It does fit
into modern atomic mechanics, in which mass and energy are two forms
of the same thing.
Any body moving round another body in an elliptical orbit moves
quickest when it is nearest the body round which it revolves. The planet
Mercury varies considerably in its distance from the sun and
consequently in the speed at which it revolves round the sun. When
nearest the sun its speed is greatest, and therefore its mass is greatest.
There is a greater attraction between the sun and this greater mass and
the planet is drawn in, so that its orbit is pulled round.
Precession is greatest in the case of Mercury, which has the most
elliptical orbit, but it is observable in the orbits of other planets, It is
far greater in the case of fast-moving electrons.
ELECTRONIC  ARMY   OF   OCCUPATION
It has been suggested that an electron occupies an atom, a hydrogen
atom for example, in the same sense that an army occupies a country.
The army does not fill the country it occupies, but it acts in such a way as